Reversal of human platelet aggregation by low concentrations of nitroglycerin in vitro in normal subjects.
The potential reversal of platelet aggregation in vitro by nitroglycerin in low concentrations was explored using both optical aggregometry and electron microscopy. Venous blood was collected from a cohort of normal volunteers (20 men and 10 women) aged 21 to 65 years. Aggregation in platelet-rich plasma was induced by adenosine diphosphate in concentrations just sufficient to maintain a steady state of aggregation, without a spontaneous disaggregation phase (3.5 to 5 microM). Administration of nitroglycerin after the induction of aggregation caused both inhibition of the primary wave of developing aggregation and marked disaggregation. This combined effect was maximal when nitroglycerin was added at 0.5 minute after the beginning of aggregation. The observed reversal of platelet aggregation by nitroglycerin was concentration-dependent. Significant effects occurred with nitroglycerin concentrations greater than or equal to 10(-8) M. Concentration associated with 50% reversal of aggregation was 1.52 +/- 0.24 (SEM) x 10(-6) M. Electron microscopy revealed that 10(-6) M nitroglycerin induced a significant reduction in both platelet clumping and morphologic changes associated with aggregation. The results of the current study suggest a beneficial antiplatelet effect of nitroglycerin in restoring homeostasis in the face of incipient platelet aggregation. The clinical use of nitroglycerin in patients with acute ischemic syndromes may rest on this action.